Summary. After their first reproductive period, adult male and female rainbow trout were put under three different photoperiodic regimes between January and June : (1) short daylength (6 h of light/day), (2) decreasing daylength (16L : 8D--+ 10L : 14D), (3) skeleton photoperiod consisting of short day-length (6L : 18D) with a one-hour flash at various times during the dark cycle in a decreasing daylength fashion (between 16L and 10L), i.e. at the end of the daylight period of the preceding group. The rearing temperature was 15 o c.
After the fish were killed in June, it was found that decreasing daylength (group 2) had stimulated vitellogenesis. In that group, spermatogenesis was also highly stimulated in all the males, and some were in spermiation. No significant stimulation of vitellogenesis was observed in any of the groups of females which showed a follicular diameter of less than 1 mm. Spermatogenesis had not begun in any males of group 1 and 3 but thetesticular cycle was slightly advanced in group 3 in which residual spermatozoa had disappeared from the lobules, while they still subsisted in group 2.
The hypothesis proposing the present pattern of photosensitive phase, shifting between 16L and 10L (group 3) during the gametogenetic cycle, cannot explain the stimulatory effect of the decreasing photoperiod (group 1). ).
Introduction.
Salmonid gametogenesis occurs naturally in mid or late summer under conditions of decreasing photoperiod and temperature. When the annual photoperiod is condensed experimentally into 9 to 6-month periods, gametogenesis is speeded-up and the normal spawning period occurs earlier (Hoover and Hubbard, 1937 ; Hazard and Eddy, 1951 ; Nomura, 1962 ; Henderson, 1963 ; Whitehead et al., 1978 (Petit, 1974) Results.
At the end of the experimental period, ovarian growth and follicular size in the female fish were only stimulated under the decreasing photoperiod (P < 0.01 as compared to the other two groups) (table 1), although no ovulation was detected. The other parameters studied did not differ significantly in the three groups, except for a slightly higher mortality and a lower HSI in the group given the skeleton photoperiod.
In males, the situation was analogous (table 2) ; gonadal weight was strongly stimulated in the group under the decreasing photoperiod (P < 0.01 as compared to the other groups) : 7 out of 10 males were actively spermiating (sperm production > 1 ml), and when autopsied, all showed a white, milky substance in the testis, indicating that gametogenesis had been achieved. In the group submitted to the skeleton photoperiod, we found no sign of spermatogenesis at the end of the experiment. The testes were filiform, with residues of the previous sperm cycle in the form of grayish nodules in the testes and whitish fluid in the vas deferens. The situation was slightly different in the group given 6L : 18D. Four of the 11 animals had rosy-colored testes which is an indication of the onset of spermatogetic activity. During the experiment, spermiation stopped more abruptly under decreasing photoperiod than in the other two groups. Gross histological examination of the testes showed that spermatogenesis was active in the group on the schedule of 16L : 8D -10L : 14D. In the group under constant photoperiod (bL : 18D), spermatogenesis was not stimulated, and the remnants of spermatozoa from the previous spermatogenetic cycle were still present in the testes, as shown by the presence of whitish nodules. Spermatogenesis was not stimulated in the skeleton photoperiod group either but the testes were free of spermatozoa. Visceral weight, including visceral fat, was slightly lower in the decreasing photoperiod group, but the differences were not significant. There was no difference in the liver weight between the 3 groups. Discussion.
After 6 months of exposure to the experimental photoperiods, only the decreasing one (16L : 8D -10 L : 14D) stimulated gametogenesis. In the females, gonadal size increased markedly and was 6 to 7 times greater than in the other groups ; follicular size reached 3 mm and the oocytes were undergoing vitellogenesis. No It therefore appears that the cycle is slightly more advanced in the skeleton photoperiod group ; this might be due to the extra hour of light they received rather than to the position of that hour in the nycthemeron.
The stimulatory effect of the decreasing photoperiod regime, given between January and June, has been previously observed in the same species Billard and Breton, 1977 (Bourlier, 1979 ).
The present experiment shows that there is no photosensitive phase in the rainbow trout at the end of the light period given in natural conditions. Such a phase at the end of the light period has been demonstrated in several species, such as the stickleback (Baggerman, 1957) 
